Background and methodology South Africa's Choice on Termination of Pregnancy Act of 1996 provides for safe termination of pregnancy (TOP) in designated facilities in the public and private health sectors. In 2001, mifepristone-misoprostol medical abortion was approved for TOP up to 56 days, but this method is not yet available in the public sector. Information on the operational requirements for integrating mifepristone-misoprostol medical abortion into South Africa's public sector safe abortion services is required to guide policy decisions. This study trained health workers to provide medical abortion to 290 women attending three TOP sites. Prospective data were collected to ascertain women's experience of the method, pregnancy outcome, women's and provider's acceptability of the method, and the operational requirements for providing medical abortion.
Introduction
Numerous clinical studies in the literature report the efficacy of mifepristone-misoprostol medical abortion in both developed and developing countries. [1] [2] [3] [4] [5] [6] This regimen, with an efficacy of 92-98% for early termination of pregnancy (TOP), is effective outside clinical trial settings, [7] [8] [9] but is not registered and available in many countries where abortion is legal. The complexity of the original mifepristone-misoprostol regimen, requiring 600 mg mifepristone for pregnancies up to 49 days and three health facility visits, may limit its implementation in less developed countries. 10 Alternative regimens including 200 mg mifepristone and self-administration of misoprostol at home are simpler and have a comparable
Integrating medical abortion into safe abortion services: experience from three pilot sites in South Africa efficacy. 4, 11 Home use of misoprostol is safe, acceptable and feasible even in less developed contexts, [12] [13] [14] and a modified regimen extending the limit to 56 days achieves success rates of 92-97%. 10, 13 
Medical abortion in South Africa
South Africa's Choice on Termination of Pregnancy Act of 1996 allows TOP on request up to 12 weeks from the last menstrual period, provided by a certified nurse practitioner or doctor. 15 Manual vacuum aspiration (MVA) is offered free of charge through designated public sector clinics and hospitals to women requesting terminations for pregnancies up to 12 weeks. The Termination of Pregnancy Implementation Guidelines of 1997 made provision for the inclusion of medical abortion into health services if it became available; 16 and in 2001, the South Africa Medicines Control Council (MCC) approved the use of mifepristone with misoprostol for TOP up to 56 days (8 weeks) from the last menstrual period (LMP). This regimen includes 600 mg oral mifepristone administered by a health provider, 400 µg oral misoprostol 48 hours later, and a follow-up visit after 14 days to confirm abortion outcome. Medical abortion has since become available in the private health sector but has not yet been introduced in the public sector. Offering medical abortion in the public sector could complement existing MVA services in South Africa. It could potentially increase women's access to abortion, as it may require less staff input, and could be offered in facilities where MVA is not currently available and specialised equipment is not necessary.
The aim of this study was to evaluate the feasibility of integrating mifepristone-misoprostol medical abortion into existing abortion services in three pilot sites in South Africa, to inform the National Department of Health on how medical abortion could be integrated into current public health sector TOP services. To determine feasibility, the study evaluated operational requirements for providing medical abortion, women's and provider's acceptability of the method, pregnancy outcomes, interest in home use of misoprostol, and patient follow-up. consists of two primary care clinics in Johannesburg. All sites are existing TOP service points where trained midwives perform MVA for pregnancies up to 12 weeks. This was an exploratory study designed primarily to recruit sufficient numbers of participants to make a reasonable assessment of operational requirements for introducing medical abortion. A sample of at least 60 participants per health facility was deemed adequate for providers to gain sufficient experience of medical abortion for a reasonable assessment of operational requirements. This sample was thus not primarily selected to allow comparison of practices, experiences or outcomes between sites.
Methods
Five health providers (one in Site 1 and two each in Sites 2 and 3) provided medical abortion in the study. They all performed MVA, but had no experience with medical abortion. Before the study, these health providers and five other personnel from the sites attended a 2.5-day training workshop to orientate them to the medical abortion protocol. The workshop included theoretical information: the history and development of medical abortion; mechanisms of action and side effects of mifepristonemisoprostol regimens; epidemiology, global experience, and best practices for patient management; and practical training in providing medical abortion.
All women aged 18 years or older requesting TOP at less than 56 days from LMP during the study period were given the option of medical abortion or MVA to terminate the pregnancy. An eligibility checklist was administered to those who expressed interest in medical abortion and in the study. Inclusion criteria were: 18 years or older; live or work within 1 hour of a study site; gestational age of ≤56 days; in general good health; and willing to provide an address and/or telephone number for follow-up. Exclusion criteria were: medical contraindication to mifepristonemisoprostol use and unwillingness to undergo a surgical abortion should the medical procedure fail. In all three sites pregnancy was confirmed with a conventional urine pregnancy test. All sites routinely used existing ultrasound facilities to assess gestational age for MVA. However, in this study ultrasound examination was not a prerequisite for confirmation of gestational age or abortion outcome. Providers' choice of method (ultrasound or clinical assessment) was on a case-by-case basis and depended on the norm in the facility.
Women who were interested in participating and were eligible signed a consent form and were included in the study. Figure 1 depicts the medical abortion regimen: 600 mg oral mifepristone on Day 1, 400 µg oral misoprostol 48 hours later, and a follow-up visit at the facility after 14 days to confirm abortion outcome. In all three sites mifepristone was administered in the health facility. Sites 1 and 3 offered home use of misoprostol, while Site 2 did not because hospital authorities disallowed off-site use of misoprostol. All sites were asked to trace women who did not return for a scheduled follow-up visit.
Abortion outcome was classified as: complete abortion (did not require surgical intervention), incomplete abortion or ongoing pregnancy (a viable fetus in utero).
Standardised instruments collected data on the experience of offering medical abortion, women's and providers' acceptability of the method, and experience and outcome of medical abortion. A study register documented the contact details of study participants, and the numbers of women who were eligible, had a medical TOP and returned for follow-up.
All participants completed a home study card to record side effects and medication use at home. Participants who returned on Day 15 had an exit interview to assess acceptability, and completed a standardised pain chart (pain was scored on a scale of 1 to 7, where 1 represented no pain and 7 the worst pain). 17, 18 Exit interviews for women who did not return for a follow-up visit were done by telephone or at home visits. Qualitative interviews were conducted with five providers (three in Site 1 and two in Site 2) to assess their acceptability of medical abortion. Summary statistics were employed to analyse the data using the Statistical Package for the Social Sciences Version 12.0 (SPSS) (SPSS Inc., Chicago, IL, USA).
Ethical approval
The Committee for Research on Human Subjects (Medical) of the University of the Witwatersrand and the Research and Ethics Committee at the University of Cape Town approved the study protocol.
Results
A total of 290 women met the eligibility criteria and agreed to participate in the study. The participant profiles were similar in the three sites; the median age was 25 years, the majority of participants were single and had completed high school (Table 1) . Only four participants reported having had a previous induced abortion.
Of the 290 women enrolled in the study, 29 (10%) were lost to follow-up and 261 (90%) had a confirmed abortion outcome, of whom 243 (93.1%) had a complete abortion (Table 2 ). There were no statistically significant differences in median age, parity and education between women who completed the protocol and those lost to follow-up. All participants in Site 2 returned to the clinic for misoprostol; while in Sites 1 and 3, where women had a choice, the vast majority opted to take misoprostol at home (Site 1: 83.3%; Site 3: 90.1%).
Providers used more than one method to assess gestational age and abortion outcome. Overall, ultrasound was the most frequently used method for gestational age determination; both participant history and ultrasound were used to confirm outcome, except at Site 1 which did not use ultrasound at all to assess abortion outcome ( Table 3) .
The majority of the 261 women who had an exit interview (Table 4) Integrating medical abortion into safe abortion services ever needed another medical abortion (94%). The absence of side effects, the quick and easy procedure, and knowing what to expect were reported as the best features of medical abortion, while pain and prolonged bleeding were the worst features for 23% and 16% of women, respectively. No serious side effects were reported in this study. Pain, experienced by 66% of women who had an exit interview, and heavy bleeding (67%) were the commonest side effects. The median duration of heavy bleeding and cramps were 2 days [interquartile range (IQR) 2] and 2 days (IQR 3), respectively, and 56% of the women took medication for pain (Table 4) . During the study, 10 participants visited another health facility on account of prolonged bleeding. Seven had an MVA at the other facility, and one woman had an MVA and a blood transfusion [for a haemoglobin (Hb) level of 7.4].
From their experience in this study, providers were of the opinion that introducing medical abortion could reduce their workload as it is an easier procedure to perform than MVA, and in addition it could decrease the number of MVAs performed. Providers were very keen to provide medical abortion in their facilities as it would allow earlier TOP and give women the opportunity to take misoprostol at home, thus requiring fewer visits to a health facility. Their concerns were that women might not return for follow-up visits, and a cut-off of 56 days from LMP may limit access to medical abortion for some women.
Providers identified prerequisites for integrating medical abortion in MVA services as follows: staff training; education of users about the availability of medical abortion, the 56 days from LMP cut-off, and compliance with follow-up schedule; and designated space for medical abortion. Only two of the five providers felt ultrasound should be a requirement. Providers reported that it should be possible for their facilities to continue providing medical abortion after the study, as long as barriers such as lack of space, insufficient privacy and the cost of medication are addressed. Their recommendation was for medical abortion services to be more extensively promoted, and for health authorities to encourage introducing medical abortion to complement MVA services.
Discussion
This study sought to highlight the operational requirements for introducing medical abortion in the public sector, and to determine the acceptability of medical abortion to women and health care providers. Results demonstrate that integration of medical abortion into existing public sector TOP services is achievable, and that medical abortion can 
The abortion success rate of 93% observed in this study is comparable to international experience for medical abortion at gestational age ≤56 days from LMP. 5, 6 Variation in success rates between sites could possibly be due to differences in provider comfort with medical abortion; some providers may have been less comfortable with the procedure and more likely to err on the side of caution when assessing outcome. The level and depth of counselling may be another factor, and relying on participant history may not be sufficient to assess abortion outcome in the absence of adequate counselling. Though all were experienced MVA providers, none had ever performed medical abortion. Greater experience with medical abortion may improve the success rates observed in this study.
Given the option, most women chose to take misoprostol at home, with successful outcomes. Similar experiences have been reported elsewhere; success rates of 92-97% have been achieved with home use of misoprostol in the USA and several middle-income countries. 13, 14, 19, 20 Though not powered to evaluate differences between sites, our study suggests that abortion outcomes for home and clinic use of misoprostol are comparable.
Follow-up of women is essential to identify ongoing pregnancy, incomplete abortion or other complications of the procedure. In our study 10% of women were lost to follow-up, with Site 2 experiencing the greatest attrition. Variations could be due to differences in service provision: while Sites 1 and 3 proactively traced women with telephone calls and home visits, Site 2 did not do so on account of logistical barriers. Differential follow-up rates could also be attributed to client sensitivity: most women in Sites 1 and 3 took misoprostol at home and may have felt the need to return to the clinic for assurance of a complete abortion, while women in Site 2 who all returned to the clinic on Day 3 and received provider input at that stage may have felt less compelled to return for follow-up. However, since this study was not designed to evaluate differences across sites, we recommend further research to validate differences and identify their determinants. Nevertheless, the pattern observed here suggests that a twovisit medical abortion protocol including home use of misoprostol does not necessarily compromise patient follow-up.
A South African study conducted in a setting where only MVA was available and women were aware of the 12-week cut-off found that 22% of all women requesting TOP came within the cut-off of 56 days from LMP, and so would be eligible for medical abortion if it were available in the public sector. 21 This study dispels the myth that women do not seek TOP early enough to be eligible for medical abortion, and suggests that a greater proportion of women would probably request TOP before 56 days from LMP if medical abortion were available and deliberate efforts made to educate and inform them about the 56 days from LMP cut-off.
Acceptability of medical abortion among women is very high, and is similar for home and clinic use of misoprostol. 6, 10, 22 When offered a choice between surgical and medical abortion, 60-70% of participants in clinical trials choose medical abortion, 19 largely because of increased privacy, greater patient control over the procedure, and the option of avoiding instrumentation of the uterus. Similarly, medical abortion was highly acceptable for the vast majority of women in this study. Women in Site 2 had the greatest acceptability, recorded the lowest pain score, and took the least pain medication compared to their counterparts in Sites 1 and 3. Reasons for these differences are not immediately evident, but perhaps the additional provider input women in Site 2 received at the Day 3 visit may have played a role. However, sample sizes are too small to make valid comparisons; further research with larger samples is required to evaluate the determinants of client acceptability.
Serious side effects and other complications are rarely reported with the mifepristone-misoprostol abortion regimen. 1, 6, 22 Side effects experienced in this study are consistent with other studies internationally: bleeding and pain, the most common and consistently reported effects in this study, occurred for both home use and clinic use of misoprostol. In our study, seven of ten women who visited facilities outside the study sites due to prolonged bleeding had an MVA at the other facility, suggesting a lack of awareness and knowledge about medical abortion amongst clinicians in the health sector. A case in point is the woman with an Hb level of 7.4 who received a blood transfusion for prolonged bleeding. Notwithstanding the absence of clinical information other than her Hb level, it would seem that an MVA alone would have sufficed to manage this woman. The lesson learnt is that MVA should be available as a backup for the small proportion of medical abortion clients who will need surgical intervention for ongoing pregnancy, incomplete abortion or excessive bleeding. However, training of providers (including those who do not routinely perform medical abortion) on the medical abortion procedure, clinical management guidelines and indications for intervention are essential to avoid unnecessary interventions. This may require a widespread education campaign targeting all health providers, coupled with in-depth client counselling programmes to explain the high likelihood of bleeding and cramps in the medical abortion process, and to advise on appropriate actions should clients experience these for prolonged periods.
Our provider interviews, though only applicable to Sites 1 and 2 and not nationally representative, probably reflect views of urban TOP providers. These encouragingly suggest that medical abortion is acceptable to health care providers who are already providing MVA. This resonates with experience elsewhere, suggesting that medical abortion may be acceptable to providers who are already engaged in providing surgical abortion. 23 Notably, providers in our study felt that there may be wider acceptability of a TOP method that they themselves did not have to initiate.
Ultrasound was frequently used in this study probably because it was readily available, and providers were perhaps unduly cautious because of their limited experience with medical abortion. However, experience shows that ultrasound is not mandatory for effective provision of medical abortion, and that providers' clinical assessment of gestational age correlates closely to ultrasound assessment. 1, 21 A South African study showed that midwives can accurately date pregnancies of less than 56 days from LMP by clinical assessment. 21 With appropriate training and experience providers should rely less on ultrasound and more on clinical assessment.
This study used the MCC-approved medical abortion protocol of 600 mg mifepristone, but a less costly 200 mg mifepristone regimen is just as effective. 4, 11 Moreover, drug costs need not be a deterrent to introducing medical abortion as the cost of a nurse providing a first-trimester MVA at primary care level in the South African public sector is similar to the cost of providing a medical abortion with 200 mg mifepristone. 24, 25 Further cost savings could be achieved with a two-visit medical abortion protocol allowing home use of misoprostol.
